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The problem of dermatitis venenata from hair dye is of increasing importance
both medically and economically. A large and growing number of persons
color their hair; and as it is a fertile field for litigation, there is a strong tendency
to attribute to hair dye all subsequent ills in any person who has ever used one.
Unfortunately, the most artistic and efficient coloring agents are also the
most likely to cause irritation. Of the three classes of hair coloring in general
use, the simple vegetable dyes (with the exception of those that contain pyrogal-
lol) are without toxic effects. These however are principally superficial color-
ings. Dyes based on the salts of silver, copper and lead are more lasting,
though without a great variety of shades; but may be definitely toxic if ab-
sorbed. The same objections can be raised against the use of vegetable-metallic
combinations.
The so-called "penetrating" dyes color the entire hair-shaft uniformly. They
are organic compounds from the group of coal-tar derivatives. They are
effective as coloring agents because the great variety of shades available makes
it possible to imitate closely the various shades of natural hair. Irritant effects
have been reported. The paper of Ingram (1) on dermatitis associated with
paraphenylenediamine describes the typical ill effects of this class of dyes.
The following series of cases ifiustrates the occasional irritant effect of a
related compound, paratoluylenediamine, and these effects are contrasted with
the absence of irritation in many other persons using the dye. In both the
irritated cases and the controls, the urine was tested for paratoluylenediamine
(2) to determine absorption. In both groups special attention was paid to
evidence of jaundice as indicating damage to the liver. This was checked
because of the case reported by Peters and Sacks (3) of acute yellow atrophy
of the liver in a woman who had used a synthetic organic hair dye. In their
report, however, absorption of the dye was not demonstrated and no dermatitis
like that in the present series ocàurred.
In five cases of irritation the dye had been applied in the customary manner.
The hair was first shampooed and dried; it was then softened and bleached as
required with a 5—6% solution of hydrogen peroxide and dried again. Finally
the dye itself was applied, 0.5 oz. of a % (maximum) solution of paratoluylene-
diamine mixed with 0.5 oz. of 5—6% hydrogen peroxide. After the time required
for proper development of the desired shade, the excess dye was rinsed from the
hair. It was then shampooed, dried and waved. In the sixth irritated case
the lesion appeared on the hands of a hairdresser. All the (nonirritated) con-
trols had the same dye applied to the hair in the usual manner.
REPORT OF CASES
Case 1. L. M., a white woman age 36, had used paratoluylenediamine hair
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dye for the first time six weeks before examination. The application was
followed in three days by a dermatitis that lasted ten days. At first the ears
were swollen, red and itching, and weeping, followed by generalized itching
with pin-point papules, particularly on the arms, neck and feet. After subsi-
dence, there was a residue of itching and few papules on the back of the neck.
The dye was re-applied thirty days later. Itching and burning started im-
mediately, followed in twelve hours by redness, swelling and itching of the left
temporal region.
Examination showed evidence of dye in the hair. The scalp was clean, with
no swelling or redness, except for a slight brown discoloration of the crown.
The entire scalp itched. Around the margin of the hair, chiefly in the left
temporal region, the back of the neck and both ears, there was redness and
slight swelling but no vesiculation. On the back of the neck were a few red
papules. The eyes showed normal conjunctivae, no jaundice, no swelling of
the lids and there was no jaundice of the skin. Over the nose, both cheeks,
chin and anterior chest there was a diffuse erythema with many dilated venules.
Mouth showed a few carious teeth, well filled. Tongue and pharynx were
normal. On the extensor surfaces of the arms there was blotchy dryness with
slight lichenification and many scratch marks. There was marked scaling of
the skin between the toes and a few dry scaly patches just above the heels.
The cutaneous lesions of the face and chest resembled those of rosacea; those
of the feet, trichophytosis.
Treatment consisted of applying 20% solution of sodium thiosuiphate to
scalp, face and neck; a daily shampoo of the hair; calamine lotion to face and
anterior chest and salicylic acid salve to the feet.
Patch tests were made on the skin of the back as follows:
1. Paraphenylenediamine with hydrogen peroxide: positive.
2. Paraphenylenediamine alone: strongly positive.
3. Paratoluylenediamine: slight red stippling, no itching.
4. Strawberry Cream: negative.
The first two test sites itched so badly that the patches were removed in
twelve hours.
Urine showed no albumin or sugar and the chemical analysis for paratoluy-
lenediamine was negative.
The dermatitis cleared after a usual length of time and did not recur. The
patient was advised not to use a penetrating hair dye. She did use a silver
hair dye for six years following the above experience without any ill effects. A
second series of patch tests, six years later, showed that she was still sensitive.
1. Paraphenylenediamine (15 hours): red scaly vesiculation at test site.
2. Paratoluylenediamine with Peroxide (24 hours): no itching. A vesicular,
almost bullous eruption in area of test; swelling and redness four inches in
diameter.
Case . M. R. S., a white woman of 44 had first used hair dye containing
paratoluylenediamine three or four years earlier. Two weeks before examina-
tion it had been used again, and as the color did not satisfy her, the application
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was repeated, to obtain a darker shade. The scalp began to itch immediately
and after six to eight hours it was red all over and itched severely. The patient
stated that her scalp had always itched after an application of the dye but that
this was the first instance of skin irritation. There was no previous personal
or family history of allergy.
Examination showed slight prominence of the thyroid; use of eyeglasses;
a clear skin except for scalp and margin of hair line; no jaundice of sclera or skin.
The scalp was red and swollen, without vesicles. Urine gave no reaction for
paratoluylenediamine. Treatment consisted of applying 20% solution of
sodium thiosulphate and calamine lotion. The eruption subsided in a short time.
Case 3. W., a white woman of 47, married, four children, menopause four
years before, with no family history of allergy, had used a nonpenetrating tint
of unknown composition for some time without bad results. A paratoluylene-
diamine preparation was applied once, and the shade not being deep enough, a
stronger solution of the same dye was immediately applied. In about one hour
the scalp began to itch, burn and swell, and this reaction was still continuing
the next day when the patient was examined. The scalp, face and eyelids
were moderately swollen and the scalp was red and glassy. No jaundice was
noted in sclerae or skin. There were irregular patches of depigmentation over
the face, arms and neck; and a large pigmented hairy nevus on the right forearm.
A murmur was heard over the aortic area of the heart; blood pressure was
elevated, 210/1 10. Urine on the day of examination and two days later showed
no paratoluylenediamine.
Treatment consisted in removing the excess dye by shampoo and by applying
20% solution of sodium thiosulphate to scalp. The blood pressure was treated
by sedatives. The acute lesions of the scalp and nearby area subsided.
Case 4. A white woman of 36 had her hair dyed once with a paratoluylene-
diamine dye without bad result. After a retouch 37 days later she felt a draw-
ing sensation of the scalp that night. One month later the scalp still felt tight
and itchy. Examination showed a mild erythema of the scalp and forehead,
no jaundice in sclerae or skin. Urine showed no paratoluylenediamine.
Three months later two patch tests with this dye were placed behind the right
ear and permitted to remain for 24 and 48 hours. Both showed slight erythema
at site of tests. Patient was warned of possible reaction if this dye were used
again.
Case .5. I. M., a white woman of 56, without previous personal or family
history of allergy and twelve years past the menopause. She had used a hair
dye for a few years before but did not recall the name or type.
The patient had a preliminary patch test of the dye behind the right ear and
24 hours later there wa no visible reaction. Paratoluylenediamine dye was
then applied to the whole head of hair. She was uncomfortable that night and
on the next morning the scalp, face and neck began to swell, itch and redden;
by afternoon the eyelids were swollen.
Examination showed the face and eyelids moderately swollen and a pale red
discoloration over the forehead, outer sides of face, back and sides of neck. Over
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the left side of the neck the swelling was generalized and firm. There was
marked erythema of the scalp and moderate swelling, with few vesicles scattered
over crown and occiput. The conjunctivae appeared normal, with no jaundice.
Oral and pharyngeal mucosa appeared normal. Urine gave no reaction for
paratoluylenediamine.
Treatment consisted in local application of sodium thiosuiphate, 20% solution,
boric acid solution to the eyes, and sedatives. The patient did not return.
Case 6. A white female operator in a beauty shop, 37, with no personal or
family history of allergy. Ovaries and tubes had been removed a few months
before and some old adhesions had been freed about the site of a former appen-
dectomy. She had worked at her trade for ten weeks before examination and
had been tinting hair nine weeks. About two days after the first contact with
the paratoluylenediamine dye used in the shop she had an eruption on the hands
which lasted about one week. This recurred every time she used the dye, with
various degrees of severity. A patch test of the dye on the arm failed to give
any reaction but it was on for only a few hours.
Examination showed a red, itching, diffuse dermatitis of the webs between
the fingers and on the right wrist, and sides of the neck. No jaundice was
noted in sclerae or skin. Urine taken at the time of examination showed no
paratoluylenediamine. The lesions were treated with calamine lotion. There
was no further record.
A series of control cases, persons using paratoluylenediamine hair dye without
irritation, were examined. They were all female, ranging in age from 28 to
66 years, had used the dye from 1 to 21 years. Samples of urine taken before
the dye was applied and again 8 to 18 hours afterward, showed no paratoluylene-
diamine. None of these persons showed any jaundice or other clinical evidence
of damage to the liver.
COMMENT
The irritation from the dye had the characteristic form of itching, reddening,
swelling and exudation of the skin, sometimes with papules and vesicles, at or
very near the site of application and in areas where it could be carried by contact
with the fingers. It was usually noted after repeated exposure to the dye.
One case, No. 1, showed a marked decrease in the period of incubation after the
second application. In this case the patch test showed that the sensitivity
had extended to other members of this class of compounds, there being more
severe reaction to paraphenylenediamine than to paratoluylenediamine. In
two cases sensitivity existed though the patch tests were negative. It is probable
that they were left on for an insufficient time.
The clinical picture is one of sensitivity. It appears in only relatively few of
the large numbers of those exposed to the dye. The itching, reddening and
swelling of the skin are definitely characteristic of this form of dermatitis. The
sensitivity may last for years.
No evidence of systemic absorption was noted. The dye was never found
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in the urine of either the irritated or nonirritated cases. No clinical evidence
of hepatic damage appeared.
SUMMARY
Six cases of dermatitis resulting from the use of paratoluylenediamine hair
dye have been reported. The appearance was typical of response to sensitiza-
tion, and definitely places these effects of the dye in the class of dermatitis
venenata. No chemical evidence of absorption and no clinical evidence of
hepatic damage was found.
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